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house to develop the first friction gear, and who was an
excellent mechanical engineer. The apparatus was shown
in several important railway centers and a few of the de-
vices were put in general service, but the construction was
such that it was unfavorably affected by an accumulation
of rust, so that it did not prove entirely successful. A
further study of the problem resulted in a change of form
that remedied the defects in the first type, and after three
years of development and experimental work a train of
forty-five cars in the coke traffic was placed at the disposal
of Westinghouse by the H. C. Frick Coke Company, and
these cars were fitted with the new device and kept together
in one train. The train was put in service between the Con-
nellsville coke region and the Carnegie Works at Home-
stead and was under daily observation, and some slight
changes were developed by use and made. It was operated
many months under extreme conditions as to load and
speed, and therefore furnished the best possible opportunity
to demonstrate the value of the invention in its application
to freight equipment, proving, as it did, that the principles
involved in its construction were sound, and that the pur-
pose for which it was designed had been attained. Before
its use it needed great skill and care on the part of the en-
gineer to avoid train partings and rear-end shocks that
were of destructive intensity. When the friction gear was
attached it was impossible to so operate the locomotive as
to cause serious shocks or strains.

So far we have considered the functions of the draft gear
in taking care of the stresses set up in stopping, as observed,
for example, at the Burlington brake trials, and in taking
care of the stresses set up in a running train by changes in
speed, as in the Southern Pacific tests. But it performs
an important duty in starting trains also. To start a long